Measuring the specific activity of the CD45 protein tyrosine phosphatase.
Many assays for protein tyrosine phosphatases (PTPs) rely on colorimetric substrates or more recently developed fluorescent substrates. Enzyme activity is measured but no assessment of specific activity is made, which is important since these enzymes can exist in an enzymatically inactive form. In this study, we have directly compared the relative sensitivity of assays using either colorimetric or fluorescent substrates and show the latter to be considerably more sensitive with as few as 0.2 x 10(6) cells required compared to 3 x 10(6) cells for the colorimetric method. We then describe a quick and sensitive protocol that measures both the phosphatase activity and amount of CD45, allowing the calculation of the specific activity. CD45 is captured from cell lysates using anti-CD45 monoclonal antibody coated onto a 96-well plate, and the phosphatase activity is measured using the substrate fluorescein diphosphate (FDP). The amount of CD45 protein bound in the wells is measured against a standard curve using an anti-CD45-HRP conjugate, and this value is used to derive the specific activity. We used this assay to demonstrate that exposure of Jurkat T cells, and primary CD4(+) T cells to H(2)O(2) decreases the specific activity of their CD45, mimicking the changes seen in some diseases. The assay is applicable to other cell types and phosphatases, and so its use may help to identify the presence of inactive but intact enzyme in cells, which may play an important regulatory role in vivo.